398 JOHN MACKENZIE BROWN. very rapid swelling of the mucous and submucous tissues of the bronchi, due to vasomotor dilatation, was thought to be the cause of the asthmatic attacks, but it is now believed that the swelling of the mucous membrane is a secondary condition to the spasm of the bronchial musculature. The experiment of clamping the pulmonary vessels caused great engorgement of the bronchial mucous membrane, but did not produce any asthmatic symptoms. Horn, Freud~nthal, and Keiper have observed in bronchoscopic examinations the presence of fibrous masses, ulcerations, and a general thickening of the mucous membrane. The accepted theory at present is that the symptoms ,are due to a spasm of the bronchial musculature, and that there undoubtedly is an edema of the mucous membrane, but that this is secondary. The question as to how this spasm is produced, whether by reflex or direct action on the muscle fibers by some substance in the circulation, has not been settled. A reflex necessitates action through the nervous system, while the direct action on-the muscles could occur through the circulation, regardless of the nerves. The bronchial spasm has been attributed to the introduction of a foreign proteid to which a sensitization has been produced, or to a reflex irritation. Whether we accept the theory of hypersensitization or the reflex theory, there must be some other etiologic factor, because the same conditions in the nares present themselves in manyc.ases, whereas bnly a comparative few develop asthma. Dundas Gnint suggests that disturbance of the higher cerebral centers may interfere with the inhibition of reflex action in asthmatics. In OUt series of cases nearly all were of the neurotic type, and were s6 before the advent of any asthmatic symptoms.
The reflex theory implies that these attacks are brought about by an irritant in the nares or at some other part of the body, thereby causing a reflex stimulation of the smooth muscle of the smaller bronchi. The irritation in the nose causing reflex action could come from contact of the ethmoid with the septum, as this is the most sensitive 'area, or the altered secretion may be the irritant. Every case in our series had a contact of some kind in the nares. The sensory fibers of the nasal mucous membrane are supplied by the fifth nerve, and, according to Landoi's, the origin of the sensory roots of the ASTHMA ASSOCIATED WITH E;1'HMOIDAL DISEASE;. 399 fifth nerve are connected with the motor roots of all the nerves arising in the medulla except the sixth nerve. Therefore, this connection accounts for the numerous and varied reflexes from irritation of certain branches of the fifth nerve. The tenth or vagus nerve arising from the medulla has intimate relationship with the nucleus of the fifth nerve, and supplies the motor fibers to the nonstriated muscles of the bronchi, or at least goes to form the anterior and pulmonary plexuses from which the nerves supplying these muscles originate.
The Anaphylactic Theory.-The experiments of Theobald Smith, Auer and Lewis, Otto, Meltzer, Matthews, Goodale, and others have shown that the injection of foreign proteids produce a sensitization of the-body to that particular proteid, and that a subsequent injection of the same proteid produces the symptom complex known as anaphylactic shock, which has many characteristics of an attack of asthma. The phenomena exhibited in the bronchial tubes is undoubtedly, as the experiments of. the above authors show, the same as in true asthma-i. e., spasmodic contraction of the involuntary muscles of the smaller bronchi. Just how the muscles are stimulated is unknown, whether it be due to stimulation by the toxin in the blood on this particular musculature, or by acting through the nervous system.
Auer and Lewis in their experiments obtained the same results in pitted as in unpitted animals, and the same symptoms of anaphylactic shock were observed after section of the vagi; these investigators will not, however, go so far as to state whether it is due to stimulation of the' nerve terminals of the vagus or direct stimulation of the toxins on the musculature.
Matthews reports the same anaphylactic symptoms in animals in which the vagi had been severed and sufficient' time had been allowed for complete degeneration of the peripheral fibers, as he obtained in animals in which the vagi had no( been disturbed; he believes that the direct stimulation of the muscles through the blood is undoubtedly the cause of the spasm.
The investigations of Gay and Southard led them to believe the phenomena to be due to stimulation of the respiratory centers, causing violent inspiratory efforts of the diaphragm. The work of Auer and Lewis, and Matthews would seem to prove this to be erroneous.
Shultz has demonstrated that smooth muscle from a sensitized animal would contract more re'adily than from one nonsensitized.
In asthma due to pathologic lesions in the nose the absorption of pus or mucopus from these lesions is given as the cause of the attacks. Todd draws attention to the fact that sufferers from hay fever subsequently develop a distinct pathologic condition in the ethmoid cells; and that the asthmatic attacks in these cases may be due to inhaled pollen or to the ethmoidal diseases.
Koesler and Moody believe that bronchial asthma is due to a focal infection in the bronchi; that the subsequent bronchitis due to this infection is the primary cause of the asthma; and that the asthmatic patient has become sensitized to the infection causing the bronchitis. . They found three anaerobic bacteria, two· bacilli, and one streptococcus, in addition to the common aerobic bacteria. These bacteria, they believe, produce amines which cause the spasm of the muscles of the bronchi, and also cause ulcerated areas from which rapid absorption results.
In all our cases there was demonstrable some involvement of the ethmoids, and, no matter what other pathologic condition existed in the nose, this was a constant factor. Only five of our cases had suppurative ethmoiditis, and the probable reason that these cases do not result in asthma more frequently is that suppuration for any length of time will cause a degeneration of the .normal mucous tissues and the nerve terminals.
There must be some underlying factor in these cases of ethmoiditis that witI produce asthma, and this we believe to be the neurotic state of the individual, as we have all seen nares full of polypi with no asthmatic symptoms. We further believe that there must be asthmatic attacks due entirely to reflex action.
Mackenzie reports a case of a woman in whom he was able to produce repeated attacks of asthma by showing her an artificial rose. Chavonne reports a case of asthma of three years' duration due to a small papilloma of .the uvula which was entirely cured by the removal of the tumor.
Two similar cases occurred in our practice. One, a woman "",hose asthma had been always relieved when she went to a ASTHMA ASSOCIATED WITH ETHMOIDAL DISEASE.
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-, certain resort. While enjoying perfect health at this resort· she received a letter containing bad news, and was immediately seized with a violent asthmatic attack lasting for several hours. The other is a case with ethmoiditis, in which an attack of asthma occurs instantly upon going from a warm room to one several degrees colder.
Landois, by irritating the nasal branches of sphenopalatine nerve, produced asthmatic symptoms, and Brodie and Dixon were able to produce typical asthma, after decerebration, by stimulation of the nasal mucous membrane. This reflex was abolished by section of the vagi; and even if the spasm had already commenced, it relaxed at once on section of the vagi. They also proved that the upper parts of the nares were the most sensitive to stimulation.
vVhatever the theoretical explanation may be, two facts have been obset;ved for a long time by rhinologists: first, that the association of chronic ethmoiditis· and asthma is marked; second, that great improvement in asthmatic symptoms follows removal of pathologic nasal lesions.
Our desire in this paper is to report observations on twel1ty-seven asthmatic cases in which exenteration of the diseased ethmoid labyrinth was done.1 It is worth noting, also, that these patients were great sufferers, and many of them had gone through the list of asthma remedies without relief other than temporary.
The ages of the patients in this series range from four years to sixty-two years.
Two were under ten years. One, ten to twenty years. Six, twenty to thirty years. Eight, thirty to forty years. Five, forty to fifty years. Four were over fifty years. Females, fourteen; males, thirteen. There was a marked deviation of the septum in thirteen cases. The antrum was involved on one or both sides in three cases, the frontal sinus in two cases, and the sphenoid in two cases. The ethmoids were involved in every case; twenty-two were of the hypertrophic type, with no demonstrable pus, and five were suppurative.
The treatment in this series consisted in as near a complete exenteration of the ethmoids as possible, according to the method of Mosher. The septum was only operated upon when it was necessary in order to do a satisfactory ethmoid exenteration, or when the deviation would still cause some irritation in the nose after the exenteration. After an exenteration the deviated septum seldom interfered with respiration or drainage from the sinuses. The antrum was treated by the Krause operation, and it was noticed in two antrum cases that treatment directed to the antrum first, greatly lessened the ethmoidal lesions and also the asthma. The frontal and sphenoidal sinuses were treated at the same time as the ethmoidal exenteration, by simple enlargement of the frontonasal duct r the sphenoidal opening. In children tonsils and adenoids were removed.
'fHE RESULTS OF THE OPERATION.
Six were completely relieved, having no return of symptoms to date, the periods in which no attacks have occurred ranging from three to eighteen months after operative interference. Twelve were decidedly improved-that is, having only slight attacks at intervals, and these mostly during acute attacks of rhinitis or other physical ailments. Seven were but slightly improved, and two were not improved at all. In the latter two classes six had marked bronchial pathologic lesions.
Weare convinced from our observations on these patients that hypertrophic ethmoiditis is a distinct etiologic factor in the production of asthma. The complete exenteration of the ethmoids offers the best results in chronic cases. We realize the great difficulty in doing a complete exenteration, as it is practically impossible to remove all the mucous 'membrane in the labyrinth. A small portion of the diseased mucous membrane seems to be able to continue the attacks. In asthma due to nasal lesions, when there has been a marked bronchial condition, the bronchial lesions will continue the asthma in spite of any op~rative procedures in the nose. Attacks lessened in number and severity. Patient was unable to do any work for four months prior to opera-,tion. Since .operation has I been able to do housework.
-' -, --1 I, I I , ---------Decided lessening of number and severity of attacks. Patient was unable to do any work prior to operation, but is now able to work half the time. 
